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Experience with Cleft Lip and Palate 
at the Henry Ford Hospital 
W . Peter M c C a b e , M D * 
R 
A detailed analysis is presented of 321 
patients with clefts of the lip and/or palate 
treated at Henry Ford Hospital. Comments are 
made on past and future trends in the man-
agement of these complex entities. 
'Formerly, Division of Plastic and Recon-
structive Surgery, Henry Ford Hospital. 
Address reprint requests to Dr. McCabe at 
425 Lothrop Rd, Grosse Pointe Farms, Ml 
48236 
oy D. McCLURE was the first 
surgeon to repair a cleft palate at Henry 
Ford Hospital. In 1917, shortly after the 
i n s t i t u t i o n o p e n e d its d o o r s . Dr . 
M c C l u r e c losed a mode ra te - s i zed 
palata l de fec t in a i y2 -yea r -o ld g i r l . 
A l t h o u g h the surgery w e n t we l l w i t h 
encouraging results, subsequent cases 
ended in f requent f rust rat ions for Dr. 
McClure, one of the most accomplished 
surgeons of his era, and he ult imately 
abandoned the f ield of palate surgery. 
Desp i te g r o w i n g k n o w l e d g e of the 
b io logy of c lef t palate and increas ing 
subspec ia l iza t ion in its care, many of 
the frustrations which Dr. McClure felt 
so keen ly have pers is ted to th is day. 
There have been t r iumphs, but progress 
has c o m e in s l o w , hes i tan t s teps . 
Al though the Ford Hospital experience 
has no t been as ex tens ive as tha t of 
some other cleft palate centers, it i l lus-
t rates the var ious parameters of th is 
challenging prob lem. 
Background 
The palate is a s t ructure pecul iar to 
mammals. Likewise the l ips, whi le pre-
sent in r u d i m e n t a r y f o r m in l o w e r 
spec ies , do no t a t ta in t he i r t r ue 
anatomic development unt i l the mam-
malian stage is reached. Each of these 
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structures represents a biologic adapta-
t ion to the needs of the species. Lips 
are necessary to grasp the nipple of the 
mammary gland and to p rov ide an air 
seal. An extensive hard and soft palate 
is required to shut of f the nasal cavities 
and nasopharynx so that sufficient nega-
tive pressure can be generated for suck-
ing. Cleft ing of either the lip or palate 
creates funct ional problems of nutr i t ion 
in b o t h the neona ta l and pos tna ta l 
periods. 
Emot ional ly , few exper iences are as 
d ishear ten ing as those of the mo the r 
whose newborn 's lip or palate is cleft. 
E t io log ica l l y , these d e v e l o p m e n t a l 
e r ro rs can be f i xed at cer ta in p ivo ta l 
po in t s in facial d e v e l o p m e n t , w h e n 
either the lip processes fail to fuse, or 
else the palatal shelves fail to f o rm in 
the midl ine. A myriad of combinat ions 
is poss ib l e , f r o m a re la t i ve ly m i n o r 
n o t c h i n g of t he sof t palate to the 
grotesque bilateral clefts of both lip and 
palate. The most c o m m o n ent i t ies are 
either unilateral clefts of the lip or clefts 
of the secondary (posterior) palate. 
Study Data 
As of June 1972, 362 patients w i th at 
least one of the cleft entities had been 
evaluated at th is i ns t i t u t i on . O f these 
362 ch i ldren, reliable data was available 
on 321 . See Table 1. Rough ly 65% 
underwen t thei r pr imary surgery here, 
another 25% had on ly the i r secondary 
revisions here, whi le the remaining 10% 
had no operative intervent ion. The most 
common anomaly encountered was the 
single cleft of the secondary palate, or 
that po r t i on of the palate poster ior to 
the incisive foramen. Complete unilat-
eral clefts of both the l ip and palate also 
showed a signif icant inc idence, as d id 
un i l a te ra l c le f ts of t he l ip a l o n e . 
Genera l ly , the more comp l i ca ted the 
anomaly the more l ikely was there refer-
ral for secondary revision. In those diag-
noses where unilaterality was a factor, 
left-sided lesions p redomina ted . Males 
p redomina ted in all categories having 
any statistical validity. The family history 
c o u l d be accura te ly assessed in 168 
pa t i en t s , and in 13% of these it was 
posit ive. 
As m igh t be expec ted w i t h defects 
or ig ina t ing f r om deve lopmenta l arrest 
in the first tr imester of gestation, cleft 
pa t ien ts d i sp layed a h igh i n c i d e n c e 
(12.5%) of assoc ia ted congen i t a l 
anomo l i es . Prematur i ty was the most 
c o m m o n l y encoun te red single en t i t y , 
fo l lowed closely by mental retardation. 
W h e n eva lua ted in t e rms of system 
invo lvement , muscu loske le ta l defects 
(18 cases) were most numerous a long 
w i t h neuro log ic lesions (17 cases) and 
cardiac anomalies (15 cases). This latter 
ca tegory a c c o u n t e d f o r t he h ighes t 
postnata l mor ta l i t y (30%), p r inc ipa l l y 
f rom Tetralogy of Fallot and great vessel 
transposit ion. 
Clef t palate care has been a shared 
responsibil i ty over the years. Wi th the 
increasing compartmental izat ion of sur-
gical endeavo rs , howeve r , the in i t ia l 
interest of general surgeons gave way to 
that of oral surgeons and , more recently 
at Henry Ford Hospital , of plastic sur-
geons. O f t h e 321 cases, 201 were han-
dled by oral surgeons, 104 by plastic sur-
geons, 10 by general surgeons and 6 by 
o t h e r s . The c o m b i n e d case load of 
these latter t w o special t ies reached a 
peak in the 1950's w h e n 113 pat ients 
w e r e seen. In recent years the re has 
been a t a p e r i n g o f f of t he to ta l case 
load, due in large measure to dispersion 
of the available clinical material among 
an inc reas ing n u m b e r of spec ia l is ts 
interested in these modali t ies. 
Cleft Palate 
Repair of a cleft palate relies on soft 
tissue cover of the bony defect. In prac-
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T A B L E 1 
DISTRIBUTION OF D IAGNOSES 
Involvement Laterality Sex 
o c 
pr
im
ar
y 
pr
oc
ed
ui
 
se
co
n
da
 
pr
oc
ed
ui
 
"(5 
pr
im
ar
y 
pr
oc
ed
ui
 
se
co
n
da
 
pr
oc
ed
ui
 
e
v
a
lL
 
o
n
ly
 
r
ig
h
t 
*: 
0) m
a
le
 
fe
m
a
 
Unilateral lip & palate 42 34 4 26 54 46 34 
Bilateral lip & palate 10 14 2 17 9 
Secondary palate: 
hard & soft 
soft only 
65 
34 
19 
1 
13 
7 
65 74 
Unilateral lip 34 4 4 15 27 27 15 
Submucous cleft 4 4 4 4 
V-P insufficiency 6 2 4 
Other palate 9 10 1 11 9 
TOTAL 204 82 35 172 149 
tically all instances, this tissue originates 
f r o m areas ad jacent to the c le f t . The 
classic repair is the von Langenbeck, 
where relaxing incisions are made along 
either inside (lingual) gum margin, and 
the i n t e r v e n i n g palatal sof t t issue is 
u n d e r m i n e d and ra ised as t w o 
mucoper ios tea l b iped ic le f laps. These 
are each moved medially and approx-
imated in the m id l i ne . The raw dono r 
areas which remain laterally are left to 
granulate. 
This repair permits generous medial 
mobi l i ty , but , because most cleft palates 
are s h o r t in the a n t e r i o r - p o s t e r i o r 
d imension, when repaired they fre-
q u e n t l y do no t c lose o f f t h e 
nasopharyngeal space d u r i n g speech. 
To overcome this deficiency the various 
pushback procedures (Wardi l l , Veau-
Ward i l l , etc.) superimpose an addit ional 
anterior release on the basic von Lan-
genbeck bipedicle. This converts it into 
two s ing le , prox imal ly -based pedic les 
wh i ch can be moved poster io r ly . The 
raw granulating area now left is mainly 
in the anterior palate. 
All these repairs entai l cons iderab le 
dissection in mobi l iz ing their respective 
mucoperiosteal f laps. It has sub-
sequent ly been documented^ that the 
operative trauma attendant upon these 
techniques can seriously jeopardize the 
growth potential of the facial and dental 
skeletons. In addi t ion, the raw surfaces 
left in the flap donor areas frequent ly 
heal wi th heavy scarring and sub-
s e q u e n t c o n t r a c t u r e , t hus se t t i ng in 
mot ion an insidious pattern of various 
dental arch deformi t ies and associated 
malocclusions.^ 
To fores ta l l these c o m p l i c a t i o n s , it 
has become fashionable in recent years 
to respect the growth dynamics of the 
developing palatal complex by per form-
ing more l imited procedures upon the 
palatal cleft itself.^ Because of its role in 
determining early speech patterns, the 
soft palate is the only anatomic area that 
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T A B L E 2 
R E S U L T S OF PALATE REPAIR BY DIAGNOSIS 
AND S U R G I C A L METHOD 
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Unilateral lip, palate 
Bilateral lip, palate 
Secondary palate 
Soft palate 
0) 
no complications 
fistula 
dental abnormality 
speech deficit 
42% 19% 29% 50% 2% 
31% 33% 31% 12% 56% 
27% 48% 37% 7% 53% 
16% 14% 28% 31% 24% 
demands c losu re at an ear ly age. Its 
relative laxity and lack of bony attach-
ment make repair by direct approxima-
t ion a v i r tua l l y a t raumat ic t e c h n i q u e . 
The cleft of the hard palate can usually 
be occ luded by a sel f - reta in ing dental 
app l iance un t i l e n o u g h facia l g r o w t h 
has occurred to al low closure wi th min i -
mal risk of later hypoplasia. 
Table 2 s u m m a r i z e s , w i t h i n a f e w 
b road ca tego r i es , the var ious 
techniques used for the d i f ferent cleft 
e n t i t i e s , a l ong w i t h t h e i r success or 
failure rates. The one-stage von Langen-
beck was most commonly employed 
typically for clefts of the secondary and 
soft palates. The two-staged von Lan-
genbeck (stage one being a delay pro-
cedu re ) was e m p l o y e d in the m o r e 
ex tens ive c l e f t s , w h i c h p r o b a b l y 
explains the 42% vs 19% d i f fe rence in 
success rates b e t w e e n t h e o n e - and 
two-stage operat ions. 
Direct approximation of cleft margins 
had the h ighes t overa l l success rate 
(50%), bu t this is because this c losure 
me thod was used for the less serious 
lesions. And finally, the low success rate 
(2%) for procedures in which the pri-
mary t e c h n i q u e was no t d o c u m e n t e d 
re f lec ts the fact tha t most o f these 
pat ients were re fer red fo r mani fested 
secondary complicat ions. 
Success/failure rates could not be cor-
related wi th patient age at t ime of palate 
repai r . The pr imary p rocedures were 
carried out anywhere f rom three weeks 
of age to th ree years of age, bu t the 
mean age in the series fal ls be tween 
11 y2 months and 13 months. 
Opera t i ve comp l i ca t i ons were f ew . 
Most represented technical failures dur-
ing t he i m m e d i a t e pos t -ope ra t i ve 
p e r i o d , such as dehisences of palate 
repairs (5 cases) or lip repairs (4 cases), 
or d i s rup t i on of a recent ly comp le ted 
pharyngeal f lap. Major complicat ions in 
the form of hemorrhage (3 cases) or air-
way obstruct ion (1 case) have occurred 
in o n l y 1.4% of the to ta l n u m b e r o f 
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T A B L E 3 
TREATMENT OF PALATAL F ISTULAS 
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•g bipedicle flap 
£ direct approx. 
^ unknown 
TOTAL 
15 1 9 
6 2 0 
7 2 5 
28 5 14 47 
recurrences 
2nd recurrences 
7- 3 4 14(30%) 
2 2 1 5(11%) 
patients operated upon. There has been 
no significant morbid i ty from these, nor 
have there been any operative deaths. 
Al though there is potential for long-
te rm comp l i ca t ions f r om this type of 
surgery, they are usually of three types: 
(1) fistula format ion between nose and 
mou th , due mainly to partial disrupt ion 
of the original repair; (2) abnormalit ies 
of the dental arch; and (3) poor speech. 
No clear pattern emerges f rom misfor-
tunes incident upon the original proce-
dures, but two trends are noteworthy: 
(1) speech results were not imp roved 
fo l lowing pushback procedures despite 
the rationale of posterior displacement 
of t issue, and at the cost of a high rate 
(37%) of arch de fo rm i t i es ; and (2) the 
inc idence of denta l m a l d e v e l o p m e n t 
was significantly lower in cases repaired 
by d i rec t approx imat ion than in cases 
repaired by other means. 
Therapeutic regimens for complica-
t ions of palate repair underscore the 
aphorism that "a cleft palate patient is 
a pa t i en t fo r l i f e " . For e x a m p l e , 47 
palatal f i s tu las w e r e repa i red by the 
methods summarized in Table 3. There 
was an overal l recurrence rate of 30% 
a n d , a f te r f u r t h e r repa i r , a second 
recurrence rate of 36%, or 1 1 % of the 
o r ig ina l t o t a l . Fur ther r econs t ruc t i on 
beyond the second recurrence has been 
unrewarding. 
S imi la r ly , 42 pat ients embarked on 
protracted courses of or thodont ic treat-
ment for moderate- to-severe occlusal 
a b n o r m a l i t i e s . These measures were 
carried ou t between the ages of 7 and 
19. 
C o n s i d e r a b l e e f f o r t has been 
expended on rehabil i tat ing the speech 
pa t te rns of these pa t i en t s . Speech 
therapy has been necessary in practi-
cally all ch i ldren, particularly when the 
hypernasa l i t y r e s u l t i n g f r o m nasal 
escape distorts communicat ion. In cases 
where the response has been min imal , 
surgical measures have been requi red 
to permit closure of the nasopharyngeal 
space. Eighteen such patients have had 
later operative intervent ion in the form 
of a pushback procedure (3 patients) or 
a pharyngea l f l a p , based e i t he r 
super ior ly (12 patients) or in ter ior ly (3 
cases). Reliable criteria to assess speech 
improvement are d i f f i cu l t to establ ish, 
but clinical evaluation has determined a 
success rate of rough ly 70% for these 
procedures. 
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TABLE 4: 
RESULTS OF LIP REPAIR 
Or ig ina l l ip repa i r 
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total p rocedures 
known results 
27 29 7 22 
15 20 6 19 
good result 
scar r ing of l ip 
Vermil l ion i r regular i ty 
t ight l ip 
33% 30% 50% 37% 
14% 10% 17% 10% 
40% 40% 33% 37% 
14% 20% 16% 
Cleft Lip 
Whi le palate defects pose prob lems 
mainly of distorted physiology, cleft lips 
are a blend of both the funct ional and 
the cosmet i c . The upper l ip conta ins 
musculature whose integrity is essential 
for main ta in ing the subt le topography 
of m id - fac ia l f ea tu res . D is regard of 
these muscular dynamics in the course 
of reconstruction dooms the patient to 
various contractures wh i ch d is tor t the 
lip into a flat band of scar. Early cleft lip 
repairs consisted merely of straight line 
c l osu res . The scar c o n t r a c t u r e s tha t 
ensued highl ighted the need for proce-
dures which broke these lines of ten-
sion, and hence there evolved the vari-
ous local f lap operat ions. " ' ^ A l t h o u g h 
these w e n t far t o w a r d recrea t ing the 
normal lip fulness, they generally failed 
to capture the subtle shadings of con-
tou r present in the m i d - l i p . M i l l a rd 's 
advancement - ro ta t ion f lap repair"^ has 
done much to redress the balance by 
integrating lateral tissue into the ele-
ments that create the phi l t ra l co lumns 
and the cupid's bow of the vermi l l ion-
cutaneous border. 
These t rends are u n d e r s c o r e d in 
analyzing those clefts of the lip whose 
primary procedures have been ident i f ied. 
Of 85 such cases, 5-year fo l lowups are 
avai lab le in 60 (Table 4) . As in any 
assessment of cosme t i c f ea tu res , 
eva luat ion tends to be sub jec t i ve , so 
that the data in Table 4 reflects a range 
wi th in each category. There is a sugges-
t ion that the triangular flap repair pro-
duces the best result, but this sample is 
a small one. The advancement-rotation 
method of Mil lard shows an encourag-
ing success ra te , a n d , a l t h o u g h the 
figures do not give it a clear mandate, 
th is t e c h n i q u e seems to give the 
repaired lip an attractive dimension that 
the other techniques do not. 
In a significant majority of cases (66% 
in th is ser ies) , t he l ip de fec t was 
associated wi th a corresponding cleft in 
the a lveo lar a r ch . In the no rma l 
indiv idual , the pressure of the overlying 
lip musculature moulds the dental arch 
in to its physio logic shape. Where this 
shaping force is absent, the medial (or 
premaxillary) alveolar segment tends to 
w i n g o u t , w h i l e the lateral or buccal 
9 b 
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T A B L E 5 
E F F E C T OF APPROXIMATION OF A L V E O L U S UPON DENTITION 
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repair, sof t l ip only 97 84 13 42% 
approx ima t ion of alveolus 33 21 12 82% 
T A B L E 6 
I N F L U E N C E OF A L V E O L A R C L E F T ON S U C C E S S 
OF S O F T T I S S U E REPAIR OF LIP 
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32 28% 23% 34% 
85 36% 14% 24% 
soft lip only 
lip & alveolus 
15% 
26% 
segmen t co l lapses i n w a r d . Early 
at tempts to insure anatomic un ion of 
these alveolar segments involved her-
cu lean e f f o r t s to a p p r o x i m a t e the 
alveolar stumps surgically wi th wire or 
horsehair sutures. However, the exten-
sive d issect ion necessi ta ted by these 
procedures invariabley damaged osse-
ous growth centers, so that malunions 
and a b n o r m a l d e n t i t i o n f r e q u e n t l y 
resulted. In recent years, greater recog-
n i t i on has been given to the shap ing 
effect of the intact l ip. '-* Direct inter-
vention in the process of bony union has 
fallen out of fashion. 
The increased occurrence of compl i -
cations f o l l ow ing direct closure of the 
alveolar cleft is documented in Table 5. 
Incidence of occlusal abnormalit ies was 
almost tw ice as h igh where there was 
surgical closure of the alveolus as where 
there was closure of the soft tissue cleft 
only. 
The role of an associated alveolar cleft 
in the final appearance of the overlying 
sof t t issue repa i r is of c o n s i d e r a b l e 
i n te res t . Presumably t h e d e f o r m i n g 
forces of the under ly ing skeletal defect 
wou ld make success more di f f icul t . Yet 
Table 6 shows the overall success rate 
was h ighe r in pa t ien ts w i t h c le f ts o f 
bo th the l ip and the a lveo lus , than it 
was in patients wi th clefts of the soft lip 
on ly . However , t ightness of the l i p , a 
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key element in the final appearance of 
the s t ruc tu re , was a more s ign i f i can t 
postoperative factor in instances where 
the dental arch had been involved. 
Revisions of previous unilateral lip 
repairs have been pe r f o rmed in 47 of 
these 85 patients, and second and third 
rev is ions have been necessary in 18. 
Abbe flaps, wherein a wedge of tissue 
pedicled on a labial vessel in the lower 
lip is transferred to the upper l ip , have 
been performed in an addit ional seven 
patients wi th uni-lateral lip repairs, and 
in eight patients wi th previous bilateral 
l ip c losures. The average in terval has 
been 12 days between original proce-
dure and division of pedicle. 
Ear Disease 
Care of t h e c le f t pa late anoma ly 
touches mult ip le systems, a fact par-
t i cu la r l y ev iden t in o t o l o g i c d isease. 
Numerous studies have c i ted the high 
inc idence of serous o t i t i s media and 
associated hear ing def ic i ts in ch i ld ren 
w i t h c le f ts of the pa la te . " ' " ' A p r i m e 
etiologic factor is disrupt ion of the ten-
sor pa la t i , a musc le w h o s e be l l y 
or ig inates at the m id l i ne of the intact 
soft palate and whose t e n d o n swings 
a r o u n d the h o o k of t he hamu lus t o 
insert at the pharyngeal or i f ice of the 
eustach ian t u b e . C l e f t i n g of t he sof t 
palate causes loss of the mechan ica l 
advantage necessary f o r t h e tenso r 
palati to open the eustachian ori f ice and 
the reby decompress the m i d d l e ear. 
Unfortunately, recognit ion of this rela-
t ionship has come relatively late. Prior 
to 1950, on ly 10 cases of ot i t is media 
were diagnosed in patients compris ing 
the present ser ies, whereas 47 cases 
have been documented since that t ime. 
The majority of these have been treated 
medically, but 23 have required myring-
o t o m i e s at least o n c e . O b v i o u s l y an 
increased awareness of the relationship 
between cleft palate and ear disease has 
been responsible for the higher diag-
nosis rate. 
At the same t ime the operat ive rate 
fo r d o c u m e n t e d cases of t ons i l l i t i s 
and/or adenoidit is has d ropped. Prior to 
1950 tonsi l lectomy and/or adenoidec-
tomy was performed in 11 patients, 15% 
of the cases having clefts of the palate. 
Since 1950, the co r respond ing f igure 
has fallen to 10%. This is partly due to 
less f requen t surgical i n te rven t i on in 
chi ldren wi th recurrent throat infec-
t i o n s . H o w e v e r , it also re f lec ts an 
increased appreciation of the role that 
the adenoid bulk plays in closing off the 
nasopharynx du r i ng speech. It is now 
accepted practice in cases requir ing sur-
gery to p e r f o r m a latera l band 
adenoidectomy,' ' leaving residual tissue 
in the m id l i ne against w h i c h the soft 
palate can close. 
Comment 
Cle f t palate care o f fe rs cha l lenges 
w h i c h are grea ter in the w h o l e than 
they are in their respective parts. Wi th 
rap id advances o c c u r r i n g in each of 
medic ine 's various compar tments , few 
specialties or institutions lack the exper-
t ise to deal e f f ec t i ve l y w i t h spec i f i c 
aspects of cleft palate management. The 
problem has been to coordinate and har-
monize the various therapeutic mo-
dal i t ies that cross specia l ty l ines. An 
effective solution has been cleft palate 
clinics where patients are evaluated by 
all specialties at the same sit t ing, and in 
an o rgan i za t i ona l f r a m e w o r k tha t 
insures cont inui ty. Henry Ford Hospi-
tal's Cleft Palate Clinic has been in oper-
ation since the early 1960's, and offers 
the services of plastic surgeons, pedia-
tricians, otolaryngologists, oral sur-
geons, audio logists, speech therapists 
and social service workers. Current ly a 
core of roughly 40 patients is being fol-
l owed at e i ther s i x -mon th ly or yearly 
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in terva ls , w i t h new pat ients added as 
they come to the attention of the Clinic. 
Specific procedures such as operations 
or courses of speech therapy are carried 
ou t in the in te rva ls b e t w e e n the 
b imonth ly Clinics. 
Precise pa t te rns of i nhe r i t ance fo r 
cleft l ip and palate disorders have not 
been f i rmly established. Despite lack of 
a genetic base, a familial tendency can 
be seen. Inc idence is h igh in cer ta in 
inbred communi t ies, such as the Navajo 
Indians, and the deformity is seen more 
frequent ly in families wi th strong his-
tories in previous generations. Increas-
ing socia l m o b i l i t y and more read i ly 
avai lable gene t i c c o u n s e l i n g may be 
expected to reduce the prevalence of 
these anomalies. Contrary to the Scan-
dinavian exper ience, for example , the 
incidence of cleft lip/palate is decreas-
ing in the U.S. 
At the same t ime, cleft palate care is 
b e i n g spread a m o n g an inc reas ing 
n u m b e r of i n s t i t u t i o n s , so tha t t h e 
exposure of any one cen te r is b e i n g 
propor t ionate ly const r ic ted. There is a 
certain peril in this t rend. As wi th any 
disease of similar complexi ty, therapeu-
tic success varies in d i rec t re lat ion to 
the frequency wi th which the disease is 
encountered. Unfortunately, few hospi-
tal centers in this country can approach 
the cumulative experience of centers in 
o ther nat ions where af fected patients 
are concentrated in one inst i tut ion. For 
instance, Fogh-Anderson" has t reated 
over 4,000 cases in 30 years at 
C o p e n h a g e n ' s D iakon i sses t i f t e l sens 
H o s p i t a l , to w h i c h every c le f t palate 
pat ient in Denmark is re fe r red . Sheer 
n u m b e r s are of t hemse lves no 
guarantee of superior medical care but , 
other things being equal, they certainly 
help. 
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